WO 00/74602 


1 


PCT/SE00/01043 




Tracheostoma Valve 


The invention relates to a vocal valve to be applied 
5 to the neck of a tracheostomized but not laryngectomized 
person, i.e. a person who has still the larynx with epi¬ 
glottis and vocal cords and therefore can use the upper air 
passages and also can speak in the normal manner under cer¬ 
tain conditions. However, this does not apply to an laryn- 
10 gectomized person who breathes continuously through a tra¬ 
cheostoma and in order to produce speech must have a fis¬ 
tula in the wall between trachea and esophagus with a voice 
prosthesis inserted therein speech being produced by clos¬ 
ing the tracheostoma and forcing air from trachea via the 
15 voice prosthesis into esophagus the walls of which are 

brought to vibrate under production of speech. The reason 
for a non-laryngectomized person being tracheostomized may 
be that breathing shall be facilitated or direct communica¬ 
tion with trachea is required for treatment in a respirator 
20 after a severe accident. Other reasons may be the appear¬ 
ance of asthmatic attacks, pulmonary decease or apnea under 
sleeping of very fat persons. 

According to generally applied terminology a trache- 
ostomized person is a person who has a tracheostoma and has 
25 still the larynx (with epiglottis and vocal cords) while a 
laryngectomized person is a person who has a tracheostoma 
but whose larynx has been removed by surgery. This termi¬ 
nology henceforth will be used herein. 

A tracheostomized person cannot speak when the tra- 
30 cheostoma is open because the exhalation air partly disap¬ 
pears through the tracheostoma and too little air passes 
the vocal cords in order that speech shall be produced. In 
order that such a person shall be able to speak the trache¬ 
ostoma thus must be closed, and for this purpose a vocal 
valve is used, which controls the connection between tra¬ 
chea and the surroundings via the tracheostoma. 
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The person thus inhales through the tracheostoma and 
exhales through the normal upper breathing passages and 
speaks in a normal manner. This differentiates the vocal 
valve for a tracheostomized person from such vocal valves 
5 which are used by laryngectomized persons. These latter 
valves are normally open so that inhalation as well as ex¬ 
halation can take place through the vocal valve, which is 
necessary because the tracheostoma is the sole connection 
between trachea and the surroundings. When speech shall be 
10 produced via the voice prosthesis inserted in the fistula 
the exhalation air flow is suddenly increased in order that 
the vocal valve shall close at a certain air flow rate and 
the exhalation air shall be expelled via the voice prosthe¬ 
sis . 

15 In some cases a tracheostomized person due to diffi¬ 

culties to exhale through the upper air passages, e.g. due 
to temporary or chronic illness, may be embarrassed by the 
exhalation through the upper air passages requiring some 
effort. Therefore, the person may desire to relieve himself 
20 or herself from this effort under periods when exhalation 
through the upper air passages is not necessary for the 
production of speech, by inhaling as well as exhaling 
through the tracheostoma during these periods. 

The vocal valve according to the invention is in- 
25 tended for tracheostomized persons and is of the kind com¬ 
prising an air passage to be connected to the stoma in or¬ 
der to connect trachea with the surroundings, and a check 
valve member in the air passage, normally closed but allow¬ 
ing inhalation through said passage, and the object of the 
30 invention is to create in a vocal valve of this kind condi¬ 
tions for inhalation and exhalation through the tracheos¬ 
toma in a manner that is comfortable for the user, without 
apparatus change and without adverse influence on the pos¬ 
sibility to produce speech in the normal manner by means of 
the vocal cords when desired. 
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Said object is achieved by the vocal valve having 
been given the characterizing features of claim 1. 

In order to avoid problems with the function of the 
lungs and trachea the inhalation air should be heated and 
moistened which in healthy persons takes place in the nose. 
A laryngectomized person always inhales as well as exhales 
through the tracheostoma and the vocal valve connected 
therewith, and in this case the vocal valve can be combined 
with a heat and moisture exchanger often called HME, which 
takes up heat and moisture from the exhalation air and re¬ 
turns heat and moisture to the inhalation air. 

^According to a further development the vocal valve 
according to the invention therefore is combined with a 
heat and moisture exchanger through which the inhalation 
air as well as the exhalation air is allowed to pass when 
the vocal valve is set for free air flow through the air 
passage so that an effective heat and moisture exchange 
then is achieved. 

In order to explain the invention in more detail il¬ 
lustrative embodiments of the vocal valve according to the 
invention will be described below reference being made to 
the accompanying drawings in which 

< FIG. 1 is a side view of a vocal valve according to 
the invention with cough function, 

FIG. 2 is an axial cross-sectional view of the vocal 
valve in FIG. 1, 



FIG. 3 is an axial cross-sectional view of a vocal 
valve according to the invention without cough func¬ 
tion the heat and moisture exchanging element being 
shown separated from the rest of the vocal valve, 

FIG. 4 is a cross-sectional view of the vocal valve 
and shows the valve in speech position, 

FIG. 5 is a corresponding view as that in FIG. 4 of 
the vocal valve in heat and moisture exchanging posi¬ 
tion, hereinafter referred to as HME position. 
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FIGS. 6 and 7 are views similar to FIGS. 4 and 5 of 
another embodiment of the vocal valve, 

FIGS. 8 and 9 are views similar to FIGS. 4 and 5 of a 
third embodiment of the vocal valve, 

FIG. 10 is an axial cross-sectional view of a fourth 
embodiment of the vocal valve shown in exhalation po¬ 
sition, 

FIG. 11 is a corresponding view of the vocal valve in 
FIG. 10 shown in inhalation position, 

FIG. 12 is a cross-sectional view along line XII-XII 
in FIG. 10 of the vocal valve in FIGS. 10 and 11 
without HME element and with the vocal valve shown in 
speech position, 

FIG. 13 is a corresponding view as FIG. 12 with the 
vocal valve in HME position, and 

FIG. 14 is an axial cross-sectional view of the vocal 
valve according to FIGS. 10-13 but with a modified 
attachment device the vocal valve being shown in in¬ 
halation position. 

Referring to FIGS. 1, 2, 4 and 5 the embodiment of 
the vocal valve according to the invention disclosed 
therein comprises a housing 10 open at the bottom and hav¬ 
ing circular cross-section,. In the circular wall side open¬ 
ings 11 are provided, and in an end wall closing the hous¬ 
ing at the top thereof a central opening 12 is provided. A 
valve flap 13 with a seal 13' is hinged to the housing at 
14 and is maintained in a position closing the opening 12 
by means of two magnets 15 one of said magnets being pro¬ 
vided on the housing and the other one on the valve flap. 
The housing 10 is mounted for rotation on a bottom plate 16 
closing the lower open end of the housing and forming a 
hollow stud 17 by means of which the plate and thus the vo¬ 
cal valve is detachably mounted to an ISO cone 18 having 
wings 19 which can be attached to a flexible collar of 
plastic which is taped to the patient's neck over a trache- 
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ostoma with the ISO cone communicating with trachea. It is 
most common, however, that the ISO cone forms part of a 
straight or curved tracheal cannula which is passed through 
the tracheostoma into trachea and forms a stent in the tra- 
5 cheostoma the wings 19 being integral with the tracheal 
cannula and engaging the neck of the patient. The tracheal 
cannula preferably is formed with fenestration, i.e. side 
apertures in the portion thereof to be located inside tra¬ 
chea . 

10 On the inside surface of the circular wall of the 

housing 10 flexible membranes 20 of rubber or the like are 
provided one for each side opening 11, said membranes being 
dimensioned to cover each one side opening but being curved 
according to FIG. 5 in the relieved position thereof so 
15 that the associated side opening is uncovered. On the bot¬ 
tom plate there is provided for each membrane an axially 
extending cylindrical pin 21 which in one rotated position 
of the housing 10, FIG. 4, engages the membrane and main¬ 
tains the membrane in such a position that it covers the 
20 associated side opening 11 the membrane matching the shape 
of the inside surface of the circular wall of the housing. 
In another rotated position of the housing (FIG. 5) wherein 
the housing is rotated clockwise a quarter of a revolution 
from the position in FIG. 4, the pin is disengaged from the 
25 associated membrane so that the membrane can take the re¬ 
lieved position according to FIG. 5 with the side opening 
uncovered. In this position of the pins 21 the membranes 20 
are prevented from closing the openings 11 at exhalation. 

A HME cassette 22 i.e. a cassette which contains a 
30 heat and moisture exchanging material which is uncovered in 
side apertures 23 on the outside of the cassette and is 
completely uncovered on the inside of the cassette is for 
one way use and is passed onto the housing 10. It can eas¬ 
ily be removed therefrom for replacement when required. In 
FIG. 3 the HME cassette is shown separated from the housing 
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10 which in this figure is shown without cough function, 
which means that the valve flap 13 is omitted and that the 
end wall of the housing 10 is unperforated. 

Normally the vocal valve takes the position shown in 
5 FIG. 4 which can be defined as the speech position. The 
membrane 20 prevents exhalation through the tracheostoma 
and the vocal valve so that the exhalation air instead es¬ 
capes via the upper air passages and the vocal cords for 
the production of speech. In order that the flow resistance 
10 for the exhalation air shall not be too great it is impor¬ 
tant that the tracheal cannula is fenestrated so that the 
exhalation air easily can pass through the cannula. At in¬ 
halation the membranes are sucked in uncovering of the as¬ 
sociated openings in the circular wall of the housing as 
15 indicated by dotted lines regarding one of the membranes in 
FIG. 4. 

The patient can rotate the housing to the position 
according to FIG. 5 in order that the housing shall be set 
in this position under periods when it is not necessary to 
20 produce speech and inhalation as well as exhalation via the 
tracheostoma then can take place unobstructedly through the 
vocal valve and the HME cassette mounted thereon under sup¬ 
ply of heat and moisture to the HME cassette from the exha¬ 
lation air while the inhalation air takes up heat and mois- 
25 ture from the HME cassette. 

The valve flap 13 forms a cough valve which normally 
is held in a closed position by means of the magnets 15. At 
a cough attack the overpressure arising in the vocal valve 
overcomes the adhesion force of the magnets so that the 
30 valve flap will be brought to an open position. 

In the embodiment according to FIGS. 6 and 7 the mem¬ 
branes 20' are constructed in such a way that they take the 
speech position according to FIG. 6 in the relieved condi¬ 
tion thereof. The pins 21' in this case are plate-shaped in 
order to cam the membranes to the open position according 
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to FIG. 7 when the housing is rotated a quarter of a revo¬ 
lution clockwise from the position according to FIG. 6 in 
order to take the HME position according to FIG. 7. The 
edge of the pins which is engaged with the membrane then 
5 preferably is gently rounded. The function in other aspects 
is the same in this embodiment as described above. 

The embodiment in FIG. 8 and 9 comprises membranes 
20'' which are attached to axially extending pins 24 and 
are curved in accordance with the inside surface of the 
10 circular wall of the housing 10. In the speech position ac¬ 
cording to FIG. 8 the membranes cover the side openings 11 
and then prevent exhalation but can be brought to the open 
position indicated by dotted lines by inhalation. By rota¬ 
tion of the housing clockwise to the position according to 
15 FIG. 9 the side openings will be completely uncovered and 
unobstructed inhalation and exhalation can take place via 
the HME cassette and the side openings. 

The embodiments in FIG. 10-14 are axial embodiments 
but function principally in the same way as the embodiments 
20 described above. 

In the embodiment according to FIGS. 10-13 a circular 
bottom plate 25 is provided having openings 26 and members 
27 for attachment of the bottom plate to some form of 
adapter which is attached over the tracheostoma, instead of 
25 attachment to an ISO cone. In the lower side of the bottom 
plate an annular groove is provided with a sealing ring 28 
for sealing between the bottom plate and the adapter. A 
housing 29 open at the bottom thereof and having circular 
cross-section is rotatably mounted to the bottom plate by 
30 the peripheral edge thereof being received by an inside an¬ 
nular groove 30 in the inside of the circular wall of the 
housing. In the end wall of the housing three flow openings 
31 are provided which can be closed by means of a check 
valve element 32 forming three flaps 33 each sufficiently 
large to cover one of the openings 31. The check valve ele- 
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ment 32 is supported by a standard 34 formed by the plate. 
The openings 31 are covered by a HME cassette 35 which is 
of one way type and is detachably mounted to the housing 
29. The HME cassette contains a heat and moisture exchang- 
5 ing material which is completely uncovered towards the 

openings 31 in the housing 29 and towards the surroundings 
through openings 36 in the cassette. 

The vocal valve is in the speech position when the 
housing is set according to FIG. 12. In this position the 
10 flaps 33 are located in register with their associated 

openings 31 so that at exhalation they are pressed against 
the end wall of the housing and cover said openings, FIG. 
10, and at inhalation uncover the openings 31 by the flaps 
33 then taking the position shown in FIG. 11. Now, if the 
15 housing 29 is rotated to the position according to FIG. 13 
in which the openings 31 are located in the notches between 
the flaps 33 a free passage will be established between the 
tracheostoma and the surroundings via the filter cassette 
35 at inhalation as well as exhalation. 

20 The embodiment according to FIG. 14 functions in the 

same manner as just described. The constructive difference 
between this embodiment and the embodiment according to 
FIGS. 10-13 is that the bottom plate 25 at the lower side 
thereof forms a tubular socket 37 which is dimensioned to 
fit on an ISO cone 18. 
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